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by binding physiologically active substance, where the physiologically 
active substance is pref . (a) at least one kind of low molecular 
physiologically active substance i.e. antigen, hapten, hormone, enzyme 
substrate, receptor, sugar chain or coenzyme, or (b) high molecular 
physiologically active substance is antibody, enzyme, hormone and/or 
nucleic acid. The modified luciferase is used for bioluminescent 
analysis, 

USE/ADVANTAGE - Enzymatic modification of luciferase derived from 
Vargula hilgendorfii with various kinds of physiologically active 
substance becomes possible. Direct application of the enzyme for 
various kinds of bioluminescent analysis is possible. 

In an example, 5.5x1 Opowerl 0 cps. (ca. 5 micro-g) recombinant 
luciferase was treated by PD-10 (RTM) column, and buffer was changed 
with 0.1M NaHC03, 0.2M NaCI. After concn. to adequate liq. amt. by 
Centricon-10 (RTM), N-hydroxysuccinate-LC-biotin dissolved in 1/10 vol 
DMSO was added at mol ratio 400 fold, and reacted at room temperature 
for 4 hrs. under slow stirring. After reaction, it was treated by PD-10 
column (RTM). Buffer was changed with 10 mM Na-phosphate (pH 7.2), 100 
mM NaCI, at the same time, non-reacted biotinated reagent was removed. 
Lowering of enzymatic activity after reaction did not occur. (10pp 
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Co oo 1] 

[0 0 0 2] 

D. NADH. ATP, 3K{fc:*#fc f^T5#t 

****** UTl^* (£#, : 3e6R J£ 
3 2, 1234(1987)) . 
(0 0 0 33 MMO^. 

»Wfc*0flEIItttejBj<, ^MX^Vftt. 

5tj mmmis 1990) . 

TUfc (faonlund. i.et aL : Biochea. Biophys. Res. 
Coiaon.. 9 6. 440(1980) , Wannlund. J..DeLuca. 50 
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M. : Anal. Biocheo. . 1 2 2. 385(1982)) j&t, «3SlC 

Tt>* (Tanaka. K. . Ishikawa. E. : Anal. Lett., 17 
(B18). 2025(1984), Yafruuchi. II. . Maeda. M. . Tsuj 
i, A.: ^Mffft:*. 3 4. 6(1985) % Fricke. H.'. Stra 
0 sburger. J. , food, I. G. : J. Clin. Cbe«. Ciin.Bio 
cbe ffl ..2 0 . 91(1982) , Gciger. R. and Mi ska, f. : 
J. Clin. Chci. CI in. Biocheo. . 2 5 , 23. 30(1987)) 

[00 0 53 *iSW09 0/0 1 5 4 2 iZ^T. ±£ 

<?5-^«ligi:S^«(0-^«ig^e^(C$tl, 2 Hz 

[0 0 0 63 L*»Lfcat&. ttJPS/717- tr£±#>& 
[0 0 0 7] 

[0 0 0 83 

^7z9-«J:tftn«jBt^t»»eilr*ttrA 
-5. 

[0 0 0 9] *BWcJ^T»B«nso5*$rfl, - ;u 

v7x7-tTtiW09 0/0 1 5 4 2trJ:oT«^$tl 
[0 0 1 03 *^il;fflUi«7 5 s};^ 7 x 7-f 

t- ^ ^ ft /<t £tm £> ft Z> . 

[0 0 11] ^^T±2H^ft(IJ;r)^^n«;i,^7x 
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-tf Wv'^i^^ttStt* Thompson 
6r«tOIW^^i* (Thomson, E. M. el ai : Pr 
oc. Natl. Acad. Sci. USA, 8 6. 6567(1989)) 

E AE-HPLCim SDS-#'J7^'J JU7 ^ H 

(0 0 12] *»WCJl'V7x5— tf*«fcfflr*"*«>Kffl 

^**«sttMfc^ttW*- *\7T>* ***** 

&&£SH« u-fc7? — . wwS&cIwStj^&S 

7i;St «Mtt£ 

3K % KJI16 ». MWR. 75(1987), HI**-® 
r**ftM*ttJ *3BU sine ». 12 
7(1987) ) . littVW^^^ttWW^W 

[0 0 14] 

£ & ttit * to <z> s e « £ j v -> 7 x ^ - -tf t w & £ 

£ H • tTUV^XJl^-f H • f*7^M 5 H * 

r##fci*ai£ 

fcj ttM&ff. «StttlKR^ 335(1987) ) . ^ 
10 0 15] fJ5#^^fi*«)^->7x7-^*^ 
WO 9 0/0 1 5 4 2i:<t-3t5ii^nfc7 5/ Sfiy | l 

3 4o->x^>aawi/^ft. cn<a> 
tor = y as**-*-^*o 5 i » 



+tt:^;V^^v^-^^l' 6-1. 7, 

t?0D3. 3-6. 2, 7iV*'J^77^ 
(7)1. 6-6. 2, **-JlJ&*Wrr*;:£K«k<K 

£ft£ (Eli i lsbikawa, J. Inaunoassay. 4, 209(198 
3)). 

[0 0 1 6] C»«fc^JCbT*fi6Ufctf»^*>7x7- 

* U-fc:/*-. • U-t^^ 

£ Jg&£ * S 55 * 0 * -> 7 x ^ - M. tftfr * ~ 
[0 0 17] ±i««>t«l»3t»«T<D^Tfclf3r^>«:tt 

fc->?>**i^ixhuyf7tf^>^^«^« : ^^^ 

[0 0 18] 
[0 0 19] 

1. «)5^i^^'>7l7-tf«)W 

WO9 0/0 1 5 4 2T«^Snt^^5 r -PGL 
1 (lOiig) ^yPh^X^ (BeggsJ.D.: Natu 
40 re. 2 7 5.104(1978)) \Z *0»S Saccbaro.yces cer 
evisiae YSH2676 * (a ura3-52 leu2-3 Ieu2-U2 trp 
-1 pho3 Pho5 hiSl-2 9) ICSXUT 1X10- fB<DJB* 
pGLlttGALl*D*-*-<DT* 

[0 0 2 0] l<DHfc7?X3*T 
l0 0mlO*tt (fikerha*. L. J. : I. Bacterid., 
SO 5 2. 293(1946) ) *ffl^T. 3 0 <CT 2 QNH« 
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mure. z<D®mm2 oo m i$4ooi nmrnm \zm 
aou 1 8 o i <o®&zm^T3 orT-$igiLt 6 

OOdi OftJtWlOjETlJUtCtftiJg^ 

t7B«2 3tT«[WUt. £*&7&Ki£*fc* 
8. OOOr.pnu 10m 4tT3S^LTfi*€» 

COO 2 1] »tt«f>o;U5/^x7— Iffttttt, jg£»tf> 
B**£ 3 0 0/1 (1 0mM>J>8th 

•J 2 A. PH7. 2, 10 0mMNaCI)*i:fl?l. it 
tt&iZ. 2u\<033uM OS**)],- 
±#VX*U>Wi>UMm (1. 2X3 cm) 

W*^>^-M2 0 10) ^UT7^h>3Sk$l 

W0)A^7x5-«tttt6 X 1 0 9 cp S /lT4 
CO 0 2 2] -^^WMllili|»TWftUfc->3*^€ 

3. 0X10'>cp$|SttC«amS/7i5-1f 

went. 

T0 0 2 3J 2. C>3*$MP. ;i^7:cg>«Ddfi* 
')5^.^y7x»j>H S. Inoue. S. Sugiura, 
H. Kakoi. T. Goto :Tetrahedron Lett., 1609(1969) 

CO 0 2 4] 3. OSm-^>7x5- tfOtttt 

i, F. I.: Methods Enzyaol. 5 7 . 364(1987)) iZL 30 
&*'-3T8K5>tt8&fTt>. ^etCThoBipson efC<fcOW 
(TboBpson. E. H. et at : Proc.Natl. A 
cad. Sei. OSA. 8 6 . 6567(1989)) £fflHT**H*ig 
ftNttCttXV-ttHDEAESFW (7. 5mm 
X7. 5cm) *7/*$:fflU/S:HPLC(:^H 2 5m 
MU>«*MJ*A. p H 5 . 8, 0. 5M NaC 
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CO 0 2 51 *«**fcJ^7x5-«tt*Lfe ic 
&mz£ 0iiU;ffiMl^y7x 7— 
ffl«3JWy7z5-1fiO|||II:ttigtt^ ttJl6hri 'J 

co o 2 6 j xatm 

1. t'^>lbk>7x7-t?^g 
1-a. ;^>7x7--fe:cDttf>{t 
5. 5X1 0 ! « cps toSwg) 
'>7x7-tf^77^7*>7ttJjPD- 1 0>tJ^A{C^ 
«\ 0. 1M NaHCO,, 0. 2M NaClC« 

^Tisa*ic*Tiit&»ci/i o«io^ 

n/\^SE-LC-tf^>^tJHtT4 0 OfctlfcSi 

^MfefC^r^v^zthfiPD- l 0 

l OmM U>K*MJt>A. p h 
7. 2, 10 OmM NaClt^StTOt, «S 

Co 02 7] i-b. v*T>{t)\>i,yx.z>-v<nnm 

6. 4X10* -3. 2xio« cps<J)ifi^> 
ft^y 7i 5-tf**nt4it«« t LT 1 . 6X10* 
-8. 0X10 - cpsO*ift0^7x7-Kt2 
0MlO10mM'J>87-MJ^A. pH7. 2. 10 
OmM NaC 1 *TS*U iiBTTmr«$tr 

RIS«#acT3lElifc»LT^R^co;U^7jc7— -e^-is^jt 

£3B l£<h36 2 3cJC7KL£:. 
CO 0 2 8] 
«1 J 
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516 
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0. 0 2 


940 


0. 0 4 


3014 


0. 10 
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[0 0 3 0] HJ6«2 

2. J w->7x7-lf/^M^^I'7fv'>aS«=^» 
2 -a. k-*^><t^>7x7— tM>#« 

s 5xio" cps d3«5dg) oaa^ 

It. 0. 1M N a HCOi . 0. 2M N a C 1 IC« 

3 0 0®tl«:*J:5»c*lnUTaiaTT«)o< otw 

P D - 1 0 * >Ai:*«tt. 1 0 mM ' J >B *" 

h'J^A. pH7. 2. lOOmM NaClliX*.* 
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50 



^[0 0 3 11 2-b. ^7x7-«/^^^e 

9—K1. 8X10' cps (fc^lSOng) * 2 
ii b Ug*Sl»»500ng (Mltl3, 7. ■ 
3) ^O7htt«^^b7^>i200 B l 
OlOmM U>ItHJW. PH7. 2. lOOm 
M NaCU0.2 5X(W/V)*t»7*7*/ 

R««Cll«tttt»*Tli*6ntt*ofc. 

[0 0 3 2] KfcSW»l.->7x7— K/XU'r^c 
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PH7. 2 . lOOmM NaC llz®«Lfe2^g/ 
m I »*<k*I*a H K^> fl:tt ^^ I g G-SrgSSD 
tT4t:T. -ffiSiSUfe. 3mlffllOmM U >M 
*HJ?A. P H 7 . 2. lOOmM NaCl. 0 
2 5X (W/V) *Jtaffl7»ys>- !M [=Ift#£lc. 2 

X10 ' c P s ^ett*w-r*±se^i,7x5— e/x 

l-^hTtv^M^^^^j QmM 
'J>ltl»iJ^,pH7. 2. lOOmMNaC 
I. 0. 2 5ft! (W/V) *au»7*75>**ioi, 
T. S1TT 1 85 M ion, . 



W5-6 4 5 8 3 

MOmM .J>«^ h ,j^. pH7 . 2 100mM 
NaCl. 0. 2 5 Si (W/V) *A»7J|,73 >T 
20. <*6lC3m I 031 OmM U>S^h.;^ A p 
H7. 2, 10 OmM N a C I -p 2 Sift* Lfcfcfc 3 
OOtflciOmM 'J>»^K.J^ A . pH7 2 
10 OmM NaC I ^^^717- tfg tt £ 

[0 0 3 3] 
[«3] 



"fft'tt. 3 m i CO * 



(7 tf$> >$*/ks©f±£^£) 



13 7 



8% 32 
2 196 7 4 

6 9% 75 

1 l - 6 e i Am^<omm 

R*: I G6 Hi Ida. N. et al : Bioch e«. Biophys 
Res. Coaaun.. 1 6 5 . 728(1989) IZIHmi'h.fzXmz 

m^xmmL/t. *&*a= (cff u. ccoi^*^*,-* 

JO 0 3 5] 3 -a. -7l"f 5 Kfk;U->7x7-trcOfP 

lOOmM 'J^thyCi. p H 7 . 0. 100m 
M NaCMcSWLfcO. 5 8 mg/m 1 cofSSS* 
^.Wx7x5- tfSJSimi (-. Mi-^y^ 
* Ars HC**Lfci Omg/mloaer^ttK K-s 
ncciniaidyi 4-(N-oalei B ido Be il, yl)-cycloh«ane-l-ca 
rboxylale 18*4 « ISSat, gfiTT 3 OixBlKPo 

7&SPD- 1 O/j^Alc^}. *S(C<0 N-succini B i 
<JVI 4-(N-Mlei B idoBeihyl)- C ycl obeiane-l-carboiylat 
e &m>tt. Isbika-ae&^fc (Isbikava E. , el al- J 
Iiaunoassay, 4 . 209(1983) ) L T #tf>^fl, 

1. 0X10' . ' cps/mg5e«T*,t. 
[0 0 3 6] 3-b. «IL-«^ >D . H|t#e 

JS7C 



30 



5016 231906 53692 
0806 716399 525282 
9550 7537 2825 

lOOmM '}>m±b>Jt>A. p H 6 . 0. 100m 
M NaC I. SmMif i/>y7? >4StBt MJ "> 
AI=g*Ufcl. 3mg/m 1 cofai L-6*yi70- 
: I G 6 1 jg* 7 5 0 * 1 (c. 

T. 3 7t;TT6 0»M«jaL/i. KJStticMUItte 
TOO 3 7] 3-c. *^x5-e/tt# tt # ofl! 

« 

a«-t>h>jn>- i OSfflHT-tfi-Ffto. 3 4mg 
/ml. 0. 6 2mg/rall;i!t5S Ta8lti i 

I roKiSTCffcK I L - 6 * V ira-l-jmiUMt*** 

*75a>a«-b>h.j 3 >-30€ffll>T5 0 0 « I 
WTIC»«Lfc». *V-ttSG3 0O0SW* 7 A 
(0. 7 8ramgX3 0cm) SfflHfcy;i»8HPL 
Cfc*»t. ^>7x7—tffStt£Wr«,2oco^^g 
»H »B§^4 3*J:y4 6) «r»llL/i. SDS- 

^. ^n6 2t>©^iBro#^««. ^.fc^ftiOTj^j; 
50 [0 0 3 8] 3-d. *->7x5-*/S# M& * tJfl • 



40 
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*10mM U>StMJC7A. pH7. 2, 100m 
M NaClSfflW2tfg/mli:n«l/T. 2 40 

■01 OmM iJ>K*MJOA. PH7. 2, 100m 
M NaCl. 0. 2 6X (W/V) Wil7^H> 

OlOmM ^Sth^A. pH7. 2, iOOm 
M NaCl, 0. 2 5X (W/V) *Hl«TJ^5> 
l-*»Lfcd-2 0 p gOl L-6tl X l'0 a cps 
<7)^ 7 x 5 — tffi&tt S^T* > 7 x 5 — tf/ftfc* 



7) ^58^5 - 6 4 5 8 3 

22 

(#iBM4 3fc5VM*4 6) £&ttlLT, £iST 
tl80rpm, mM»JtUfc. 3ml<O10mM 
U >Stb l J9A, pH7. 2, lOOmM NaC 
1, 0. 2 5% (W/V) *ikW7;i>75>T2EK 3 
mlOlOmM U MJ O A. pH7. 2, 10 

OmM NaClT4@ft»U»i:. 3 0 0^1^1 
OmM 'J>fift^h'JO^, pH7. 2, 10 OmM 
NaCl tmmVTfri' 7x^— tfiSttS«l*^fcl* 
ft. »4*lC^i"J:5CaS»^6i©a^*f(£:Ufca3t 

[0 0 3 9] 
»4] 



IL-6 




-W8tt (cps) 


(p g/ml) 


#@§^4 3 


£8*94-6 


0 


38374 


21537 


5 


59281 


28811 


10 


7 6 867 


41289 


15 


90967 


50615 


20 


111174 


61270 



[0 0 4 0] *««4- JU>-7x7— tf/tt#»£|*«> 

^7x7- fcf/tft*tt&(*<0^»*frofc. 
[0 0 4 1] 77>( zf^fi!Sl/^^^ De>;1{ 
•J fir n— ^-Jlrttft:*: 1 OmM U MJ PH 

7. 2, 10 OmM NaCl*^t2MB/mn: 
flttlT. 2 4 0 |il^^ , >7x7-'t!ftftM^ 

'J^^u>^a.-^ir*ttiu, 4X:TT-&«iau^ 

«ffl^antC3m 1 (Ol OmM «J MJ A. PH 



30 7 



40 



7. 2. lOOmM NaCl, 0. 25% (W/V) 

-7*t:lOO/xlWlOmM U>SE^h'JOA. pH 
2. 10 OmM NaCl. 0. 25X (W/V) 
W7^^>l^«UfcO-12ng«5^Dt: 
>£1X10 8 c p s<0JVy7i7— 
.>7i5-tf/tt«IWW»^' £&TT1 8 0 
rpm, 3 0»IBI*»U"fc. 3ml<DlOmM 'J >fift 
*MJ*>A. pH7. 2, 10 OmM NaCl, 0. 
25% (V/V) Twe e n- 2 0T2EK 3 m I © 1 
OmM U V&^MJ^A, PH7. 2. lOOmM 
NaClT5@ft»Ufc»i:. 3 0 0 m 1<D1 OOmM 
■J >»-*-h 'J^A. pH7. 2. lOOmM NaC 

i ^iDoutJk/7x7- Kjstt*ftiJE^fce*^ 

[0 0 4 2] 
[&5] 
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W5-6 4 5 83 



(ng/ml) (cp8) 



0 
4 

IS 
6 0 
120 



13590 
17370 
29455 
7661 6 
14 4594 



10 0 4 3] nmWS. fr->7*y-1£/fttotiL&#: i o 

cfcK&mmn (crp) eia^i^ 
ryj-Tj -mm u/l^tl c r p ^ u □ — 3- 

[0 0 4 4] fa-^l:^LAjk>7x7- tffgfc 
tt. 3 0 0/t 1 Ol 0 mM 'J >fife:2~ h ij O A. pH7. 
2. 1 0 OmMN aC 1 *T2 u 1 3 itUO**? 

u ' >71 'J >£?&to&. i o ffr»*"6 i o &iiq<z>»* 30 

t^$y^-^- (7P*a«BLR-20 1) frffl 

[0 0 4 5] KCRPt y^D-^ta^£ I OmMU 
>K^-h'J^A> pH7. 2. 100mMNaCI£ffi 
^T4 0 W g/mllCiflUT, lOOu l*^»Jx^ 



16003 
17258 
31129 
69706 
191096 

ft) ) C*fcU 4T:"C-*»ftl,fc. MMC5m 
l«10mMy>ttMJCrA. pH7. 2. 1 0 Om 
MNaC ! . 1% (W/V) *&L&7 5 >T 1 IsJdt 
^IX^bffiUt; d^^a-y{c2. 8X10' co 
un t •«S«)±BJI,->7 Jt ^— tf/«(Mi^ ftfto 
lOOH01OmMU>»th'J^A, pH7. 2. 
10 0 mMN aC I, 0 . 2 S % (W/V) 
75>fc»n|ft % Mtt^UtO-e 4 0 00 0 n 
g/m 1 ICMKU^^CR P^^^l; i/ 2 0 (C 
^ tT5 w 1 &aotfc. SSTTl 0#ft1tt*f^ 5 
mlfl)l0mMU>g67-SU^A, pH7. 2. 100 
mMN a C K 0. 0 5% (W/V) Twe en-20 
T3®. 5ml OmMU h II O A* pH7, 

2. 1 0 OmMNa C 1 T 2EHft*Lfcftic % ;^7x 

CO 0 4 6] #6*tC^TJ;3(C4 0-6 4 

0 0 0 0 n g/m I W4fff&±<D/£U»aEfC*>*:^TC 

[0 0 4 7] 
t&6] 
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$6$ /Uf7x5— feV5t»a^(*t=«fc* c R«tt5fiK (CRP) 



<n g/m I) (counts) 



0 


3 6 


4 0 


10 2 


16 0 


3 2 6 


6 4 0 


8 3 8 


2 5 0 0 


3 18 5 


1 0 0 0 0 


1 2 9 4 1 


4 0 0 0 0 


4 6 3 6 3 


16 0 0 0 0 


9 4 5 9 4 


6 4 0 0 6 p 


12 4 116 



10 048] &mM6. BM1ftftO<i)l'*DHA<»&m 
*flK*JV>Ttt. co B32fff& USTFHB 

V) DNA£, RNAya-^iCOrSJTDNA/RNA 
A-f^U^H^^^^^ ttDNA/RNA/W^ 

[0 0 4 9] *W»-fflVs*:RNA^a-ytt, T.MANIAT 
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